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 
Abstract—The focus of our paper is to present the power of 
collaboration of databases in a web environment, where data 
contain or are related to different types of social geography 
spatial data. Implementing different data gained from the 
Climate Change Laws of the World, the United Nations Treaty 
Collection, the World Bank and The World Factbook, we 
ourselves developed the Climate Change Strategies of the world’s 
countries (called CCS). Our purpose is to publish and 
demonstrate the spatial visualization and categorization of the 
climate change strategies (CCS) of the world’s countries, and also 
highlight the power of geovisualization in terms of cognitive 
InfoCommunications, using open-access WebGIS tools and 
geoinformatics software. The evolved geographic database is able 
to provide information for users about the different types of 
climate change strategies of the world’s countries in a visual way, 
but can also be extended by uploading new data. 
 
Index Terms—adaptation, CogInfoCom, GIS, mitigation, 
webmap  
 
I. INTRODUCTION 
he increasing demand for information in today’s 
society has meant that the scientific community has 
published their results on the web during the last two 
decades, adapting to national and international requirements. 
Due to the rapid expansion of the Internet and the 
development of web-based or regional spatial information 
systems, access to spatial data on various themes and of 
varying quality has become significantly easier. As a result of 
the data harmonization of national and international databases, 
these robust systems are available for everyone, making 
accessible the knowledge stored in databases. In the age of the 
information society, the web is an unavoidable platform for 
efficient and fast data sharing, be it public or private. The tools 
provided by the web unwittingly offer us a development 
trajectory with regards to transmitting information. The 
possibilities offered by the world wide web increase the 
available data regarding geographical locations in two ways. 
Different applications provide various possibilities in many 
forms for publishing research results. Furthermore, the 
appearance of online map services has significantly altered the 
interpretation and visualization of geographical data on the 
web. 
 
 
The concept of visualization of spatial data appeared as 
early as the 1950s in the cartography literature of the United 
States [1]; however, it received more attention only during the 
1980s when researchers from different fields started to focus 
on the potential applications of scientific visualization [2-4]. 
As McCormick et al phrased it, the goal of scientific 
visualization is the graphical demonstration of the data 
collected by researchers, which helps the interpretation of the 
information coded in the data [5]. Naturally, visualization 
applied in the scientific field is not limited to spatial data - it is 
used in several other fields, as well (e.g. diagnostic imaging, 
3D visualization of molecules, 3D printing etc.). Other 
concepts which are strongly related to scientific visualization 
are information visualization and geovisualization (data 
related to spatial location). Information visualization mostly 
revolves around interactive demonstration and thereby helps 
human cognition. However, scientific and information 
visualization is different from geovisualization since its goal is 
to develop demonstration methods for spatial data using maps 
[6]. MacEachren coined the word geovisualization by 
contracting the expression “geographic visualization”; its 
essence is a new approach to the use of maps. One of its 
features is that a map is not created for the public but for 
individual use and its primary purpose is to provide new 
insights from the data. It supposes an intensive interaction 
between people and maps in the sense that we can directly 
manipulate the spatial data to be mapped. If we are talking 
about visualization, we do not use maps alone, but in 
combination with other visual aids (charts, tables, 
photographs, 3D models etc.) [7]. In this sense visualization 
and communication are complementary events during map 
use. It is the responsibility of the map user to decide whether 
the visualization or the communication aspect should be 
emphasized [8]. 
The complexity of the term cognitive InfoCommunications 
(CogInfoCom) closely reflects its multidisciplinary 
characteristics. According to its first and still the most relevant 
definition, it “explores the link between the research areas of 
InfoCommunications and cognitive sciences, as well as the 
various engineering applications which have emerged as a 
synergic combination of these sciences” [9-10]. Since the birth 
of this special field it has already become known in many 
disciplines, as is proved by several scientific papers containing 
sections examining the cognitive aspects of the results, as 
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well. Due to this increased interest, a comprehensive overview 
of cognitive InfoCommunications is already available in the 
form of a book, which also provides an outstanding theoretical 
foundation for the topic [11-29]. 
Based on the above, our purpose is to publish and demonstrate 
the spatial visualization and classification of the climate 
change strategies (CCS) of the countries of the world, and also 
highlight the power of geovisualization in terms of cognitive 
infocommunication, using open-access webGIS tools and 
geoinformatics software.  
II. MATERIAL AND METHODS 
A. Background to the classification of CCS according to 
global databases 
Climate change is caused by the excessive amount of 
anthropogenic greenhouse gases emitted into the atmosphere, 
leading to the constant increase of the global mean 
temperature [30]. The phenomenon first received attention 
from the scientific community at the end of the 1980s; today is 
the most urgent global problem [31-36]. Since then, the 
number of publications written in the subject has been 
constantly increasing, and global, national and subnational 
level databases have been created to foster the spread of 
information. 
B. Climate Change Laws of the World 
The Grantham Research Institute on Climate Change and 
the Environment (GRI) and the Columbia Law School Sabin 
Center on Climate Change Law (SCCC) together established 
the Climate Change Laws of the World online database which 
is a freely accessible resource for the policies and laws of 
countries related to climate change and environmental 
protection [37]. 
The GRI is a research institute founded in 2008 by the 
London School of Economics and Political Science. It aims to 
publish information internationally on climate change and 
environmental protection which are relevant to policies.  
The goal of SCCC is to develop legal methods to combat 
climate change and to publish up-to-date information about 
climate change regulations. 
C. United Nations Treaty Collection 
The United Nations (UN) is an international organization 
working to solve problems concerning humanity (climate 
change, sustainable development, safety, peace, human rights, 
terrorism, food safety etc.). The UN also has several 
specialized organizations. For the development of our 
database, we used the information regarding the legally 
binding documents related to climate change (United Nations 
Framework Convention on Climate Change, Kyoto Protocol, 
Paris Agreement) [38]. 
D. World Bank 
The World Bank Group is a global institution whose 
primary objective is to achieve the prosperity of developing 
countries and diminish poverty, as well as foster sustainable 
development. The organization publishes open-access and free 
statistical data in which searches can be performed by 
countries or indicators. In our database we used the Total 
population table from which we extracted the population data 
from 2017 [39]. 
E. The World Factbook 
The World Factbook is an online, freely accessible up-to-
date database compiled by the Central Intelligence Agency 
(CIA) providing information on the countries of the world. For 
our database, we used the Government type data from the 
Government database of the countries. [40]. 
F. Climate Change Strategies of the World countries (CCS) 
For the compilation of our CCS database, we first selected 
the documents related to climate change from the Climate 
Change Laws of the World data by country. Then we grouped 
the documents according to the fields they applied to, thus 
creating the following types: 1. Adaptation, 2. Mitigation, 3. 
Complex (adaptation and mitigation goals in one document). 
After this grouping, we listed the types associated with the 
countries and established categories: 1. Adaptation, 2. 
Mitigation, 3. Complex, 4. Partial adaptation, and 5. Partial 
complex documents. In the case of partial documents, the 
contents of the documents apply to a certain subfield, such as 
agricultural adaptation, energy economics adaptation and 
mitigation etc. If, for a certain country, adaptation and 
mitigation documents could be found, we named the category 
adaptation + mitigation. In practice, 14 potential categories 
can be distinguished. 
As a second step, we connected our database to the data of 
World Bank Population, then the United Nations Treaty 
Collection data, and finally the Factbook Government type, 
thereby creating our own database, named Climate Change 
Strategies of the World’s Countries (CCS). 
G. Data mining and geoprocessing 
The implementation itself has three main stages (Fig. 1). 
We collected data from the Climate Change Laws of the 
World, the United Nations Treaty Collection, the World Bank 
and The World Factbook web platforms. The geodatabase 
containing the boundaries of countries was downloaded as a 
vector file (.shp) from EUROSTAT. The classification made 
on the basis of the previous section created arrays containing 
climate change strategy in fourteen classes. During the 
geoprocessing, we added related attributes data from the 
EUROSTAT database to the created Climate Change 
Strategies (CCS) database by spatial location. Following this, 
the next step was geoinformatics processing using QGIS 3.6 
software. We used the QGIS QGIS2Web module for 
geovisualizing [41]. This plugin exports the classified vector 
data to a map appearing in web browser. The final step was to 
publish the web map and data with a query interface online. 
When selecting the spatial database, the main consideration 
was to use freely available databases containing information 
which users can access easily, and which can be interpreted by 
visualization. In this way, users can acquire more information 
about various climate change strategies around the world. 
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publish information internationally on climate change and 
environmental protection which are relevant to policies.  
The goal of SCCC is to develop legal methods to combat 
climate change and to publish up-to-date information about 
climate change regulations. 
C. United Nations Treaty Collection 
The United Nations (UN) is an international organization 
working to solve problems concerning humanity (climate 
change, sustainable development, safety, peace, human rights, 
terrorism, food safety etc.). The UN also has several 
specialized organizations. For the development of our 
database, we used the information regarding the legally 
binding documents related to climate change (United Nations 
Framework Convention on Climate Change, Kyoto Protocol, 
Paris Agreement) [38]. 
D. World Bank 
The orld Bank Group is a global institution whose 
primary objective is to achieve the prosperity of developing 
countries and diminish poverty, as well as foster sustainable 
development. The organization publishes open-access and free 
statistical data in which searches can be performed by 
countries or indicators. In our database we used the Total 
population table from which we extracted the population data 
from 2017 [39]. 
E. The World Factbook 
The orld Factbook is an online, freely accessible up-to-
date database compiled by the Central Intelligence Agency 
(CIA) providing information on the countries of the world. For 
our database, we used the Government type data from the 
Government database of the countries. [40]. 
F. Climate Change Strategies of the World countries (CCS) 
For the compilation of our CCS database, we first selected 
the documents related to climate change from the Climate 
Change Laws of the orld data by country. Then we grouped 
the documents according to the fields they applied to, thus 
creating the following types: 1. Adaptation, 2. Mitigation, 3. 
Complex (adaptation and mitigation goals in one document). 
After this grouping, we listed the types associated with the 
countries and established categories: 1. Adaptation, 2. 
Mitigation, 3. Complex, 4. Partial adaptation, and 5. Partial 
complex documents. In the case of partial documents, the 
contents of the documents apply to a certain subfield, such as 
agricultural adaptation, energy economics adaptation and 
mitigation etc. If, for a certain country, adaptation and 
mitigation documents could be found, we named the category 
adaptation + mitigation. In practice, 14 potential categories 
can be distinguished. 
As a second step, we connected our database to the data of 
orld Bank Population, then the United Nations Treaty 
Collection data, and finally the Factbook Government type, 
thereby creating our own database, named Climate Change 
Strategies of the orld’s Countries (CCS). 
G. Data mining and geoprocessing 
The implementation itself has three main stages (Fig. 1). 
e collected data from the Climate Change Laws of the 
orld, the United Nations Treaty Collection, the orld Bank 
and The orld Factbook web platforms. The geodatabase 
containing the boundaries of countries was downloaded as a 
vector file (.shp) from EUROSTAT. The classification made 
on the basis of the previous section created arrays containing 
climate change strategy in fourteen classes. During the 
geoprocessing, we added related attributes data from the 
EUROSTAT database to the created Climate Change 
Strategies (CCS) database by spatial location. Following this, 
the next step was geoinformatics processing using QGIS 3.6 
software. e used the QGIS QGIS2 eb module for 
geovisualizing [41]. This plugin exports the classified vector 
data to a map appearing in web browser. The final step was to 
publish the web map and data with a query interface online. 
hen selecting the spatial database, the main consideration 
was to use freely available databases containing information 
which users can access easily, and which can be interpreted by 
visualization. In this way, users can acquire more information 
about various climate change strategies around the world. 
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Based on the above, our purpose is to publish and de onstrate 
the spatial visualization and classification of the cli ate 
change strategies (CCS) of the countries of the orld, and also 
highlight the po er of geovisualization in ter s of cognitive 
infoco unication, using open-access eb IS tools and 
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form of a book, which also provides an outstanding theoretical 
foundation for the topic [11-29]. 
Based on the above, our purpose is to publish and demonstrate 
the spatial visualization and classification of the climate 
change strategies (CCS) of the countries of the world, and also 
highlight the power of geovisualization in terms of cognitive 
infocommunication, using open-access webGIS tools and 
geoinformatics software.  
II. MATERIAL AND METHODS 
A. Background to the classification of CCS according to 
global databases 
Climate change is caused by the excessive amount of 
anthropogenic greenhouse gases emitted into the atmosphere, 
leading to the constant increase of the global mean 
temperature [30]. The phenomenon first received attention 
from the scientific community at the end of the 1980s; today is 
the most urgent global problem [31-36]. Since then, the 
number of publications written in the subject has been 
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level databases have been created to foster the spread of 
information. 
B. Climate Change Laws of the World 
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climate change and to publish up-to-date information about 
climate change regulations. 
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statistical data in which searches can be performed by 
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population table from which we extracted the population data 
from 2017 [39]. 
E. The World Factbook 
The World Factbook is an online, freely accessible up-to-
date database compiled by the Central Intelligence Agency 
(CIA) providing information on the countries of the world. For 
our database, we used the Government type data from the 
Government database of the countries. [40]. 
F. Climate Change Strategies of the World countries (CCS) 
For the compilation of our CCS database, we first selected 
the documents related to climate change from the Climate 
Change Laws of the World data by country. Then we grouped 
the documents according to the fields they applied to, thus 
creating the following types: 1. Adaptation, 2. Mitigation, 3. 
Complex (adaptation and mitigation goals in one document). 
After this grouping, we listed the types associated with the 
countries and established categories: 1. Adaptation, 2. 
Mitigation, 3. Complex, 4. Partial adaptation, and 5. Partial 
complex documents. In the case of partial documents, the 
contents of the documents apply to a certain subfield, such as 
agricultural adaptation, energy economics adaptation and 
mitigation etc. If, for a certain country, adaptation and 
mitigation documents could be found, we named the category 
adaptation + mitigation. In practice, 14 potential categories 
can be distinguished. 
As a second step, we connected our database to the data of 
World Bank Population, then the United Nations Treaty 
Collection data, and finally the Factbook Government type, 
thereby creating our own database, named Climate Change 
Strategies of the World’s Countries (CCS). 
G. Data mining and geoprocessing 
The implementation itself has three main stages (Fig. 1). 
We collected data from the Climate Change Laws of the 
World, the United Nations Treaty Collection, the World Bank 
and The World Factbook web platforms. The geodatabase 
containing the boundaries of countries was downloaded as a 
vector file (.shp) from EUROSTAT. The classification made 
on the basis of the previous section created arrays containing 
climate change strategy in fourteen classes. During the 
geoprocessing, we added related attributes data from the 
EUROSTAT database to the created Climate Change 
Strategies (CCS) database by spatial location. Following this, 
the next step was geoinformatics processing using QGIS 3.6 
software. We used the QGIS QGIS2Web module for 
geovisualizing [41]. This plugin exports the classified vector 
data to a map appearing in web browser. The final step was to 
publish the web map and data with a query interface online. 
When selecting the spatial database, the main consideration 
was to use freely available databases containing information 
which users can access easily, and which can be interpreted by 
visualization. In this way, users can acquire more information 
about various climate change strategies around the world. 
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Abstract—The focus of our paper is to present the power of 
collaboration of databases in a web environment, where data 
contain or are related to different types of social geography 
spatial data. Implementing different data gained from the 
Climate Change Laws of the World, the United Nations Treaty 
Collection, the World Bank and The World Factbook, we 
ourselves developed the Climate Change Strategies of the world’s 
countries (called CCS). Our purpose is to publish and 
demonstrate the spatial visualization and categorization of the 
climate change strategies (CCS) of the world’s countries, and also 
highlight the power of geovisualization in terms of cognitive 
InfoCommunications, using open-access WebGIS tools and 
geoinformatics software. The evolved geographic database is able 
to provide information for users about the different types of 
climate change strategies of the world’s countries in a visual way, 
but can also be extended by uploading new data. 
 
Index Terms—adaptation, CogInfoCom, GIS, mitigation, 
webmap  
 
I. INTRODUCTION 
he increasing demand for information in today’s 
society has meant that the scientific community has 
published their results on the web during the last two 
decades, adapting to national and international requirements. 
Due to the rapid expansion of the Internet and the 
development of web-based or regional spatial information 
systems, access to spatial data on various themes and of 
varying quality has become significantly easier. As a result of 
the data harmonization of national and international databases, 
these robust systems are available for everyone, making 
accessible the knowledge stored in databases. In the age of the 
information society, the web is an unavoidable platform for 
efficient and fast data sharing, be it public or private. The tools 
provided by the web unwittingly offer us a development 
trajectory with regards to transmitting information. The 
possibilities offered by the world wide web increase the 
available data regarding geographical locations in two ways. 
Different applications provide various possibilities in many 
forms for publishing research results. Furthermore, the 
appearance of online map services has significantly altered the 
interpretation and visualization of geographical data on the 
web. 
 
 
The concept of visualization of spatial data appeared as 
early as the 1950s in the cartography literature of the United 
States [1]; however, it received more attention only during the 
1980s when researchers from different fields started to focus 
on the potential applications of scientific visualization [2-4]. 
As McCormick et al phrased it, the goal of scientific 
visualization is the graphical demonstration of the data 
collected by researchers, which helps the interpretation of the 
information coded in the data [5]. Naturally, visualization 
applied in the scientific field is not limited to spatial data - it is 
used in several other fields, as well (e.g. diagnostic imaging, 
3D visualization of molecules, 3D printing etc.). Other 
concepts which are strongly related to scientific visualization 
are information visualization and geovisualization (data 
related to spatial location). Information visualization mostly 
revolves around interactive demonstration and thereby helps 
human cognition. However, scientific and information 
visualization is different from geovisualization since its goal is 
to develop demonstration methods for spatial data using maps 
[6]. MacEachren coined the word geovisualization by 
contracting the expression “geographic visualization”; its 
essence is a new approach to the use of maps. One of its 
features is that a map is not created for the public but for 
individual use and its primary purpose is to provide new 
insights from the data. It supposes an intensive interaction 
between people and maps in the sense that we can directly 
manipulate the spatial data to be mapped. If we are talking 
about visualization, we do not use maps alone, but in 
combination with other visual aids (charts, tables, 
photographs, 3D models etc.) [7]. In this sense visualization 
and communication are complementary events during map 
use. It is the responsibility of the map user to decide whether 
the visualization or the communication aspect should be 
emphasized [8]. 
The complexity of the term cognitive InfoCommunications 
(CogInfoCom) closely reflects its multidisciplinary 
characteristics. According to its first and still the most relevant 
definition, it “explores the link between the research areas of 
InfoCommunications and cognitive sciences, as well as the 
various engineering applications which have emerged as a 
synergic combination of these sciences” [9-10]. Since the birth 
of this special field it has already become known in many 
disciplines, as is proved by several scientific papers containing 
sections examining the cognitive aspects of the results, as 
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well. Due to this increased interest, a comprehensive overview 
of cognitive InfoCommunications is already available in the 
form of a book, which also provides an outstanding theoretical 
foundation for the topic [11-29]. 
Based on the above, our purpose is to publish and demonstrate 
the spatial visualization and classification of the climate 
change strategies (CCS) of the countries of the world, and also 
highlight the power of geovisualization in terms of cognitive 
infocommunication, using open-access webGIS tools and 
geoinformatics software.  
II. MATERIAL AND METHODS 
A. Background to the classification of CCS according to 
global databases 
Climate change is caused by the excessive amount of 
anthropogenic greenhouse gases emitted into the atmosphere, 
leading to the constant increase of the global mean 
temperature [30]. The phenomenon first received attention 
from the scientific community at the end of the 1980s; today is 
the most urgent global problem [31-36]. Since then, the 
number of publications written in the subject has been 
constantly increasing, and global, national and subnational 
level databases have been created to foster the spread of 
information. 
B. Climate Change Laws of the World 
The Grantham Research Institute on Climate Change and 
the Environment (GRI) and the Columbia Law School Sabin 
Center on Climate Change Law (SCCC) together established 
the Climate Change Laws of the World online database which 
is a freely accessible resource for the policies and laws of 
countries related to climate change and environmental 
protection [37]. 
The GRI is a research institute founded in 2008 by the 
London School of Economics and Political Science. It aims to 
publish information internationally on climate change and 
environmental protection which are relevant to policies.  
The goal of SCCC is to develop legal methods to combat 
climate change and to publish up-to-date information about 
climate change regulations. 
C. United Nations Treaty Collection 
The United Nations (UN) is an international organization 
working to solve problems concerning humanity (climate 
change, sustainable development, safety, peace, human rights, 
terrorism, food safety etc.). The UN also has several 
specialized organizations. For the development of our 
database, we used the information regarding the legally 
binding documents related to climate change (United Nations 
Framework Convention on Climate Change, Kyoto Protocol, 
Paris Agreement) [38]. 
D. World Bank 
The World Bank Group is a global institution whose 
primary objective is to achieve the prosperity of developing 
countries and diminish poverty, as well as foster sustainable 
development. The organization publishes open-access and free 
statistical data in which searches can be performed by 
countries or indicators. In our database we used the Total 
population table from which we extracted the population data 
from 2017 [39]. 
E. The World Factbook 
The World Factbook is an online, freely accessible up-to-
date database compiled by the Central Intelligence Agency 
(CIA) providing information on the countries of the world. For 
our database, we used the Government type data from the 
Government database of the countries. [40]. 
F. Climate Change Strategies of the World countries (CCS) 
For the compilation of our CCS database, we first selected 
the documents related to climate change from the Climate 
Change Laws of the World data by country. Then we grouped 
the documents according to the fields they applied to, thus 
creating the following types: 1. Adaptation, 2. Mitigation, 3. 
Complex (adaptation and mitigation goals in one document). 
After this grouping, we listed the types associated with the 
countries and established categories: 1. Adaptation, 2. 
Mitigation, 3. Complex, 4. Partial adaptation, and 5. Partial 
complex documents. In the case of partial documents, the 
contents of the documents apply to a certain subfield, such as 
agricultural adaptation, energy economics adaptation and 
mitigation etc. If, for a certain country, adaptation and 
mitigation documents could be found, we named the category 
adaptation + mitigation. In practice, 14 potential categories 
can be distinguished. 
As a second step, we connected our database to the data of 
World Bank Population, then the United Nations Treaty 
Collection data, and finally the Factbook Government type, 
thereby creating our own database, named Climate Change 
Strategies of the World’s Countries (CCS). 
G. Data mining and geoprocessing 
The implementation itself has three main stages (Fig. 1). 
We collected data from the Climate Change Laws of the 
World, the United Nations Treaty Collection, the World Bank 
and The World Factbook web platforms. The geodatabase 
containing the boundaries of countries was downloaded as a 
vector file (.shp) from EUROSTAT. The classification made 
on the basis of the previous section created arrays containing 
climate change strategy in fourteen classes. During the 
geoprocessing, we added related attributes data from the 
EUROSTAT database to the created Climate Change 
Strategies (CCS) database by spatial location. Following this, 
the next step was geoinformatics processing using QGIS 3.6 
software. We used the QGIS QGIS2Web module for 
geovisualizing [41]. This plugin exports the classified vector 
data to a map appearing in web browser. The final step was to 
publish the web map and data with a query interface online. 
When selecting the spatial database, the main consideration 
was to use freely available databases containing information 
which users can access easily, and which can be interpreted by 
visualization. In this way, users can acquire more information 
about various climate change strategies around the world. 
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well. Due to this increased interest, a comprehensive overview 
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form of a book, which also provides an outstanding theoretical 
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Based on the above, our purpose is to publish and demonstrate 
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highlight the power of geovisualization in terms of cognitive 
infocommunication, using open-access webGIS tools and 
geoinformatics software.  
II. MATERIAL AND METHODS 
A. Background to the classification of CCS according to 
global databases 
Climate change is c used by the excessive amount of 
anthropogenic greenhouse gases emitted into the atmosphere, 
leading to the constant increase of the global mean 
temperature [30]. The phenomenon first received attention 
from the scientific community at the end of the 1980s; today is 
the most urgent global problem [31-36]. Since then, the 
number of publications written in the subject has been 
constantly increasing, and global, national and subnational 
level databases have been created to foster the spread of 
information. 
B. Climate Change Laws of the World 
The Grantham Research Institute on Climate Change and 
the Environment (GRI) and  C lumbia Law School Sabin 
Center on Climate Change Law (SCCC) together established 
the Climate Change Laws of the World online database which 
is a freely accessible resource for the policies and laws of 
countries related to climate change and environmental 
protection [37]. 
The GRI is a research institute founded in 2008 by the 
London School of Economics and Political Science. It aims to 
publish information internationally on climate change and 
environmental protection which are relevant to policies.  
The goal of SCCC is to develop legal methods to combat 
climate change and to publish up-to-date information about 
climate change regulations. 
C. United Nations Treaty Collection 
The United Nations (UN) is an international organization 
worki g to solve p oblems concerning humanity (climate 
change, sustainable development, safety, peace, human rights, 
terrorism, food safety etc.). The UN also has several 
specialized organizations. For the development of our 
database, we used the information regarding the legally 
binding documents related to climate change (United Nations 
Framework Convention on Climate Change, Kyoto Protocol, 
Paris Agreement) [38]. 
D. World Bank 
The World Bank Group is a global institution whose 
primary objective is to achieve the prosperity of developing 
countries and diminish poverty, as well as foster sustainable 
development. The organization publishes open-access and free 
statistical d ta in wh ch searches can be perf rmed by
countries or indicators. I  our database we used the Total 
population table from which we extracted the population data 
from 2017 [39]. 
E. The World Factbook 
The World Factbook is an online, freely accessible up-to-
date database compiled by the Central Intelligence Agency 
(CIA) providing information on the countries of the world. For 
our database, we used the Government type data from the 
Government database of the countries. [40]. 
F. Climate Change Strategies of the World countries (CCS) 
For the compilation of our CCS database, we first selected 
the docum nts related to climate change from the limate 
Change Laws of the World data by country. Then we grouped 
the documents according to the fields they applied to, thus 
creating the following types: 1. Adaptation, 2. Mitigation, 3. 
Complex (adaptation and mitigation goals in one document). 
After this grouping, we listed the types associated with the 
countries and established categories: 1. Adaptation, 2. 
Mitigation, 3. Complex, 4. Partial adaptation, and 5. Partial 
complex documents. In the case of partial documents, the 
contents of the documents apply to a certain subfield, such as 
agricultural adaptation, energy economics adaptation and 
mitigation etc. If, for a certain country, adaptation and 
mitigation documents could be found, we named the category 
adaptation + mitigation. In practice, 14 potential categories 
can be distinguished. 
As a second step, we connected our database to the data of 
World Bank Population, then the United Nations Treaty 
Collection data, and finally the Factbook Government type, 
thereby creating our own database, named Climate Change 
Strategies of the World’s Countries (CCS). 
G. Data mining and geoprocessing 
The implementation itself has three main stages (Fig. 1). 
We collected data from the Climate Change Laws of the 
World, the United Nations Treaty Collection, the World Bank 
and The World Factbook web platforms. The geodatabase 
containing the boundaries of countries was downloaded as a 
vector file (.shp) from EUROSTAT. The classification made 
on the basis of the previous section created arrays containing 
climate change strategy in fourteen classes. During the 
geoprocessing, we added related attributes data from the 
EUROSTAT database to the created Climate Change 
Strategies (CCS) database by spatial location. Following this, 
the next step was geoinformatics processing using QGIS 3.6 
software. We used the QGIS QGIS2Web module for 
geovisualizing [41]. This plugin exports the classified vector 
data to a map appearing in web browser. The final step was to 
publish the web map and data with a query interface online. 
When selecting the spatial database, the main consideration 
was to use freely available databases containing information 
which users can access easily, and which can be interpreted by 
visualization. In this way, users can acquire more information 
about various climate change strategies around the world. 
Categorization and geovisualization of climate change strategies using an open-access WebGIS tool 
well. Due to this increased interest, a comprehensive overview 
of cognitive InfoCommunications is already available in the 
form of a book, which also provides an outstanding theoretical 
foundation for the topic [11-29]. 
Based on the above, our purpose is to publish and demonstrate 
the spatial visualization and classification of the climate 
change strategies (CCS) of the countries of the world, and also 
highlight the power of geovisualization in terms of cognitive 
infocommunication, using open-access webGIS tools and 
geoinformatics software.  
II. MATERIAL AND METHODS 
A. Background to the classification of CCS according to 
global databases 
Climate change is caused by the excessive amount of 
anthropogenic greenhouse gases emitted into the atmosphere, 
leading to the constant increase of the global mean 
temperature [30]. The phenomenon first received attention 
from the scientific community at the end of the 1980s; today is 
the most urgent global problem [31-36]. Since then, the 
number of publications written in the subject has been 
constantly increasing, and global, national and subnational 
level databases have been created to foster the spread of 
information. 
B. Climate Change Laws of the World 
The Grantham Research Institute on Climate Change and 
the Environment (GRI) and the Columbia Law School Sabin 
Center on Climate Change Law (SCCC) together established 
the Climate Change Laws of the World online database which 
is a freely accessible resource for the policies and laws of 
countries related to climate change and environmental 
protection [37]. 
The GRI is a research institute founded in 2008 by the 
London School of Economics and Political Science. It aims to 
publish information internationally on climate change and 
environmental protection which are relevant to policies.  
The goal of SCCC is to develop legal methods to combat 
climate change and to publish up-to-date information about 
climate change regulations. 
C. United Nations Treaty Collection 
The United Nations (UN) is an international organization 
working to solve problems concerning humanity (climate 
change, sustainable development, safety, peace, human rights, 
terrorism, food safety etc.). The UN also has several 
specialized organizations. For the development of our 
database, we used the information regarding the legally 
binding documents related to climate change (United Nations 
Framework Convention on Climate Change, Kyoto Protocol, 
Paris Agreement) [38]. 
D. World Bank 
The World Bank Group is a global institution whose 
primary objective is to achieve the prosperity of developing 
countries and diminish poverty, as well as foster sustainable 
development. The organization publishes open-access and free 
statistical data in which searches can be performed by 
countries or indicators. In our database we used the Total 
population table from which we extracted the population data 
from 2017 [39]. 
E. The World Factbook 
The World Factbook is an online, freely accessible up-to-
date database compiled by the Central Intelligence Agency 
(CIA) providing information on the countries of the world. For 
our database, we used the Government type data from the 
Government database of the countries. [40]. 
F. Climate Change Strategies of the World countries (CCS) 
For the compilation of our CCS database, we first selected 
the documents related to climate change from the Climate 
Change Laws of the World data by country. Then we grouped 
the documents according to the fields they applied to, thus 
creating the following types: 1. Adaptation, 2. Mitigation, 3. 
Complex (adaptation and mitigation goals in one document). 
After this grouping, we listed the types associated with the 
countries and established categories: 1. Adaptation, 2. 
Mitigation, 3. Complex, 4. Partial adaptation, and 5. Partial 
complex documents. In the case of partial documents, the 
contents of the documents apply to a certain subfield, such as 
agricultural adaptation, energy economics adaptation and 
mitigation etc. If, for a certain country, adaptation and 
mitigation documents could be found, we named the category 
adaptation + mitigation. In practice, 14 potential categories 
can be distinguished. 
As a second step, we connected our database to the data of 
World Bank Population, then the United Nations Treaty 
Collection data, and finally the Factbook Government type, 
thereby creating our own database, named Climate Change 
Strategies of the World’s Countries (CCS). 
G. Data mining and geoprocessing 
The implementation itself has three main stages (Fig. 1). 
We collected data from the Climate Change Laws of the 
World, the United Nations Treaty Collection, the World Bank 
and The World Factbook web platforms. The geodatabase 
containing the boundaries of countries was downloaded as a 
vector file (.shp) from EUROSTAT. The classification made 
on the basis of the previous section created arrays containing 
climate change strategy in fourteen classes. During the 
geoprocessing, we added related attributes data from the 
EUROSTAT database to the created Climate Change 
Strategies (CCS) database by spatial location. Following this, 
the next step was geoinformatics processing using QGIS 3.6 
software. We used the QGIS QGIS2Web module for 
geovisualizing [41]. This plugin exports the classified vector 
data to a map appearing in web browser. The final step was to 
publish the web map and data with a query interface online. 
When selecting the spatial database, the main consideration 
was to use freely available databases containing information 
which users can access easily, and which can be interpreted by 
visualization. In this way, users can acquire more information 
about various climate change strategies around the world. 
Categorization and geovisualization of climate change strategies using an open-access ebGIS tool 
well. Due to this increased interest, a comprehensive overview 
of cognitive InfoCommunications is already available in the 
form of a b ok, which also provides an outstanding theoret cal
foundation for the t pic [11-29]. 
Based on the above, our purp se is to publi h and dem ns rate
the spatial visualization and classification of the climate 
change strat gies (CCS) of the countries of t e world, and also
highlight the power of geovisualizat on in terms of cognitiv
infocommunication, using open-acc s webGIS tools and
geoinformatics software.  
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Climate Change Laws of t e orld online database which
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containing the boundaries of countries was downloaded as a
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data to a map appearing in web browser. The final step was to
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hen selecting the spatial database, the main consider tion
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the spatial visualization and classification of the cli ate 
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itigation, 3. Co plex, 4. Partial adaptation, and 5. Partial 
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itigation etc. If, for a certain country, adaptation and 
itigation docu ents could be found, e na ed the category 
adaptation + itigation. In practice, 14 potential categories 
can be distinguished. 
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orld Bank Population, then the nited ations Treaty 
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on the basis of the previous section created arrays containing 
cli ate change strategy in fourteen classes. uring the 
geoprocessing, e added related attributes data fro  the 
E R ST T database to the created Cli ate Change 
Strategies (CCS) database by spatial location. Follo ing this, 
the next step as geoinfor atics processing using IS 3.6 
soft are. e used the IS IS2 eb odule for 
geovisualizing [41]. This plugin exports the classified vector 
data to a ap appearing in eb bro ser. The final step as to 
publish the eb ap and data ith a query interface online. 
hen selecting the spatial database, the ain consideration 
as to use freely available databases containing infor ation 
hich users can access easily, and hich can be interpreted by 
visualization. In this ay, users can acquire ore infor ation 
about various cli ate change strategies around the orld. 
Categorization and geovisualization of climate change strategies using an open-access WebGIS tool 
well. Due to this increased interest, a comprehensive overview 
of cognitive InfoCommunications is already available in the 
form of a book, which also provides an outstanding theoretical 
foundation for the topic [11-29]. 
Based on the above, our purpose is to publish and demonstrate 
the spatial visualization and classification of the climate 
change strategies (CCS) of the countries of the world, and also 
highlight the power of geovisualization in terms of cognitive 
infocommunication, using open-access webGIS tools and 
geoinformatics software.  
II. MATERIAL AND METHODS 
A. Background to the classification of CCS according to 
global databases 
Climate change is caused by the excessive amount of 
anthropogenic greenhouse gases emitted into the atmosphere, 
leading to the constant increase of the global mean 
temperature [30]. The phenomenon first received attention 
from the scientific community at the end of the 1980s; today is 
the most urgent global problem [31-36]. Since then, the 
number of publications written in the subject has been 
constantly increasing, and global, national and subnational 
level databases have been created to foster the spread of 
information. 
B. Climate Change Laws of the World 
The Grantham Research Institute on Climate Change and 
the Environment (GRI) and the Columbia Law School Sabin 
Center on Climate Change Law (SCCC) together established 
the Climate Change Laws of the World online database which 
is a freely accessible resource for the policies and laws of 
countries related to climate change and environmental 
protection [37]. 
The GRI is a research institute founded in 2008 by the 
London School of Economics and Political Science. It aims to 
publish information internationally on climate change and 
environmental protection which are relevant to policies.  
The goal of SCCC is to develop legal methods to combat 
climate change and to publish up-to-date information about 
climate change regulations. 
C. United Nations Treaty Collection 
The United Nations (UN) is an international organization 
working to solve problems concerning humanity (climate 
change, sustainable development, safety, peace, human rights, 
terrorism, food safety etc.). The UN also has several 
specialized organizations. For the development of our 
database, we used the information regarding the legally 
binding documents related to climate change (United Nations 
Framework Convention on Climate Change, Kyoto Protocol, 
Paris Agreement) [38]. 
D. World Bank 
The World Bank Group is a global institution whose 
primary objective is to achieve the prosperity of developing 
countries and diminish poverty, as well as foster sustainable 
development. The organization publishes open-access and free 
statistical data in which searches can be performed by 
countries or indicators. In our database we used the Total 
population table from which we extracted the population data 
from 2017 [39]. 
E. The World Factbook 
The World Factbook is an online, freely accessible up-to-
date database compiled by the Central Intelligence Agency 
(CIA) providing information on the countries of the world. For 
our database, we used the Government type data from the 
Government database of the countries. [40]. 
F. Climate Change Strategies of the World countries (CCS) 
Fo  the compilation of our CCS database, we first selected 
the documents related to climate change from the Climate 
Change Laws of the World data by country. Then we grouped 
the documents according to the fields they applied to, thus 
creating the following types: 1. Adaptation, 2. Mitigation, 3. 
Complex (adaptation and mitigation goals in one document). 
After this grouping, we listed the types associated with the 
countries and established categories: 1. Adaptation, 2. 
Mitigation, 3. Complex, 4. Partial adaptation, and 5. Partial 
complex documents. In the case of partial documents, the 
contents of the documents apply to a certain subfield, such as 
agricultural adaptation, energy economics adaptation and 
mitigation etc. If, for a certain country, adaptation and 
mitigation documents could be found, we named the category 
adaptation + mitigation. In practice, 14 potential categories 
can be distinguished. 
As a second step, we connected our database to the data of 
World Bank Population, then the United Nations Treaty 
Collection data, and finally the Factbook Government type, 
thereby creating our own database, named Climate Change 
Strategies of the World’s Countries (CCS). 
G. Data mining and geoprocessing 
The implem ntation itself has three main stages (Fig. 1). 
We collected data from the Climate Change Laws of the 
World, the United Nations Treaty Collection, the World Bank 
and The World Factbook web platforms. The geodatabase 
containing the boundaries of countries was downloaded as a 
vector file (.shp) from EUROSTAT. The classification made 
on the basis of the previous section created arrays containing 
climate change strategy in fourteen classes. During the 
geoprocessing, we added related attributes data from the 
EUROSTAT database to the created Climate Change 
Strategies (CCS) database by spatial location. Following this, 
the next step was geoinformatics processing using QGIS 3.6 
software. We used the QGIS QGIS2Web module for 
geovisualizing [41]. This plugin exports the classified vector 
data to a map appearing in web browser. The final step was to 
publish the web map and data with a query interface online. 
When selecting the spatial database, the main consideration 
was to use freely available databases containing information 
which users can access easily, and which can be interpreted by 
visualization. In this way, users can acquire more information 
about various climate change strategies around the world. 
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Fig. 1. Process of geovisualization. 
III. RESULTS 
We attached four databases to the CCS and made them 
accessible for free [42]. The classified database shows the 
climate change strategies of the world according to the CCS in 
a third-generation web map (Fig. 2). During the visualization 
of the climate change strategies of the world countries, we 
published two thematic maps (the climate change strategies 
categorization and the database containing the list of countries 
ratifying the Paris Agreement). As the default setting, the 
loaded web map shows the classified database which can be 
freely zoomed in and out, and the length of the specified 
routes can be calculated. In addition to navigating on the map, 
we can control the visibility of each layer. Furthermore, there 
is a Search by location function integrated into the interactive 
surface which we can use to navigate to the desired 
geographical location in the web map, thereby informing the 
user about the type of the climate change strategy. The 
visibility of the layers can also be controlled by use of the 
menu located in the right upper corner. Information about the 
CCS can be queried by clicking, and results showing the 
appropriate data from the attribute table are visible to users in 
a window and in the query interface, with descriptive statistics 
and charts.  
 
 
 
Fig. 2. Interactive webmap interface of CCS. 
 
During our research we investigated the data of 200 
countries. The national level climate change strategies tend to 
have three pillars: decreasing the degree of the emission of 
greenhouse gases (mitigation), adapting to the inevitable 
consequences (adaptation), and shaping public awareness to 
acquire the knowledge and to adopt the mentality and lifestyle 
necessary for achieving the above. In accordance with the 
above, the strategies can target mitigation or adaptation goals, 
or can be complex strategies in which all three areas are 
represented in a complementary fashion. In the case of partial 
strategies, the contents of the document apply only to a 
specific area (e.g. agricultural adaptation, energy economics 
adaptation and mitigation etc.). 
Fig. 3 shows the distribution of documents by category. The 
most frequently occurring category is N/A (where no strategy 
can be found) with 63 countries - the proportion of countries 
in this category is 31.5%. Of these 63 countries 24 are located 
in Africa. This is followed by the complex category with 47 
countries, representing 23.5% of all countries. The adaptation 
+ complex category has 29 countries, or 14.5% of all 
countries. The most rarely occurring three categories are the 
adaptation + mitigation + partial complex + complex, the 
adaptation + partial complex, and the adaptation + partial 
complex + complex, which each include 1 country. 
Furthermore, there are 3 countries in each of the following 
categories: the partial adaptation + adaptation, and partial 
adaptation + adaptation + complex, and 5 countries each in the 
mitigation + complex, and partial adaptation + complex 
categories. 
Regarding the proportion of the world’s population in each 
category, 32.12% (2.4 billion) and 24.11% (1.8 billion) of the 
population of the investigated countries can be found in the 
complex category and the adaptation + mitigation + complex 
category, respectively. The category with the lowest 
population (26.9 million), representing 0.36% of the entire 
database, is the partial adaptation + adaptation category, while 
the mitigation + complex category has 0.61% of the 
population (45.6 million). It should be emphasized that 
12.05% (i.e. 902 million people) of the world’s population live 
in investigated countries which do not have any strategies at 
all (N/A). This highlights the fact that even though climate 
change is a serious global problem, in several countries 
appropriate methods have not been developed, neither for 
mitigation nor adaptation. According to prognoses, the 
impacts of climate change will continue to increase, therefore 
it is likely that the number of strategies will grow, and more 
and more countries will compile their own strategies. 
The most recent milestone of global climate policy is the 
Paris Agreement, which was accepted at the Conference of the 
Parties (COP 21) to the United Nations Framework 
Convention on Climate Change (UNFCCC) and came into 
effect on November 04, 2016. The Paris Agreement is a 
legally binding, internationally harmonized framework to 
arrest climate change, but it does not include obligatory 
regulations. It aims to prevent the global mean temperature 
from exceeding the +2 °C considered to be an irreversible 
turning point relative to the pre-industrial era, and to achieve 
Categorization and geovisualization of climate change strategies using an open-access WebGIS tool 
control even with a +1.5 °C increase [43]. Of the investigated 
countries, the Agreement was ratified by 114 countries in 
2016 and further 48 countries in 2017. In 2018 and 2019 10 
and 1 additional countries also signed the Agreement, 
respectively. Therefore, by 2019 173 of the investigated 
countries had ratified, and 13 countries had not ratified the 
Agreement (Fig. 4). Furthermore 6 countries had Acceptance, 
3 countries had Approval, and 2 countries had Accession 
status. The Vatican is not a signatory nor a party to the 
UNFCCC and for 2 countries there were no data available 
(Antarctic, Western Sahara). 
 
 
 
Fig. 3. Distribution of the CCS categories in percentages (%) based on the 
database. 
 
 
 
Fig. 4. Status types of the Paris Agreement. 
 
IV. COGNITIVE ASPECTS OF THE STUDY 
The goal of this paper is to study how cognitive processes 
co-evolve with interactively based infocommunication GIS 
tools, while the human brain is extended through these devices 
and also interacts with various artificial cognitive systems. In 
this context our paper focuses on the benefits of the 
geovisualization of spatial data in terms of cognitive 
infocommunications. These benefits are: easier identification 
of the relationship between climate change strategies and their 
location, easier capture of spatial pattern and types of CCS 
related documents, and also support for the cognitive 
perception of the digitally stored data.  
 
V. CONCLUSION 
In conclusion, we can state that use of free data makes it 
possible to publish geospatial information by applying the 
QGIS QGIS2Web module. Nevertheless, we have to pay 
attention to questions of whether the data are up to date and 
reliable when selecting which data to use. The global 
databases used are representative in themselves; however, by 
combining these databases and applying the categorization 
method we developed, we were able to assess climate change 
strategies and their spatial configuration from a new 
perspective.  
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possible to publish geospatial information by applying the 
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Fig. 1. Process of geovisualization. 
III. RESULTS 
We attached four databases to the CCS and made them 
accessible for free [42]. The classified database shows the 
climate change strategies of the world according to the CCS in 
a third-generation web map (Fig. 2). During the visualization 
of the climate change strategies of the world countries, we 
published two thematic maps (the climate change strategies 
categorization and the database containing the list of countries 
ratifying the Paris Agreement). As the default setting, the 
loaded web map shows the classified database which can be 
freely zoomed in and out, and the length of the specified 
routes can be calculated. In addition to navigating on the map, 
we can control the visibility of each layer. Furthermore, there 
is a Search by location function integrated into the interactive 
surface which we can use to navigate to the desired 
geographical location in the web map, thereby informing the 
user about the type of the climate change strategy. The 
visibility of the layers can also be controlled by use of the 
menu located in the right upper corner. Information about the 
CCS can be queried by clicking, and results showing the 
appropriate data from the attribute table are visible to users in 
a window and in the query interface, with descriptive statistics 
and charts.  
 
 
 
Fig. 2. Interactive webmap interface of CCS. 
 
During our research we investigated the data of 200 
countries. The national level climate change strategies tend to 
have three pillars: decreasing the degree of the emission of 
greenhouse gases (mitigation), adapting to the inevitable 
consequences (adaptation), and shaping public awareness to 
acquire the knowledge and to adopt the mentality and lifestyle 
necessary for achieving the above. In accordance with the 
above, the strategies can target mitigation or adaptation goals, 
or can be complex strategies in which all three areas are 
represented in a complementary fashion. In the case of partial 
strategies, the contents of the document apply only to a 
specific area (e.g. agricultural adaptation, energy economics 
adaptation and mitigation etc.). 
Fig. 3 shows the distribution of documents by category. The 
most frequently occurring category is N/A (where no strategy 
can be found) with 63 countries - the proportion of countries 
in this category is 31.5%. Of these 63 countries 24 are located 
in Africa. This is followed by the complex category with 47 
countries, representing 23.5% of all countries. The adaptation 
+ complex category has 29 countries, or 14.5% of all 
countries. The most rarely occurring three categories are the 
adaptation + mitigation + partial complex + complex, the 
adaptation + partial complex, and the adaptation + partial 
complex + complex, which each include 1 country. 
Furthermore, there are 3 countries in each of the following 
categories: the partial adaptation + adaptation, and partial 
adaptation + adaptation + complex, and 5 countries each in the 
mitigation + complex, and partial adaptation + complex 
categories. 
Regarding the proportion of the world’s population in each 
category, 32.12% (2.4 billion) and 24.11% (1.8 billion) of the 
population of the investigated countries can be found in the 
complex category and the adaptation + mitigation + complex 
category, respectively. The category with the lowest 
population (26.9 million), representing 0.36% of the entire 
database, is the partial adaptation + adaptation category, while 
the mitigation + complex category has 0.61% of the 
population (45.6 million). It should be emphasized that 
12.05% (i.e. 902 million people) of the world’s population live 
in investigated countries which do not have any strategies at 
all (N/A). This highlights the fact that even though climate 
change is a serious global problem, in several countries 
appropriate methods have not been developed, neither for 
mitigation nor adaptation. According to prognoses, the 
impacts of climate change will continue to increase, therefore 
it is likely that the number of strategies will grow, and more 
and more countries will compile their own strategies. 
The most recent milestone of global climate policy is the 
Paris Agreement, which was accepted at the Conference of the 
Parties (COP 21) to the United Nations Framework 
Convention on Climate Change (UNFCCC) and came into 
effect on November 04, 2016. The Paris Agreement is a 
legally binding, internationally harmonized framework to 
arrest climate change, but it does not include obligatory 
regulations. It aims to prevent the global mean temperature 
from exceeding the +2 °C considered to be an irreversible 
turning point relative to the pre-industrial era, and to achieve 
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control even with a +1.5 °C increase [43]. Of the investigated 
countries, the Agreement was ratified by 114 countries in 
2016 and further 48 countries in 2017. In 2018 and 2019 10 
and 1 additional countries also signed the Agreement, 
respectively. Therefore, by 2019 173 of the investigated 
countries had ratified, and 13 countries had not ratified the 
Agreement (Fig. 4). Furthermore 6 countries had Acceptance, 
3 countries had Approval, and 2 countries had Accession 
status. The Vatican is not a signatory nor a party to the 
UNFCCC and for 2 countries there were no data available 
(Antarctic, Western Sahara). 
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Fig. 4. Status types of the Paris Agreement. 
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